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Unit 10 - Week 8

Course outline

Assignment 3
How does an NPTEL online

course work? The due date for submitting this assignment has passed. Due on 2020-11-11, 23:59 IST.
As per our records you have not submitted this assignment.

Week 0
1) Let fr : B — B bedefinedas fr(z) = sin{n}x[ﬂ,%:{i:}, n = 1. Then which of the following are true? 1 point
Week 1
Week 2 (fu) —= 0 in measure
Week 3 (fn) — 0 almost uniformiy
Week 4 (fu) = 0 in L' norm
Week 3 (fn) — 0in L norm
Mo, the answer is incorrect.
Week & Score: 0
Accepted Answers:
Week 7 (fn) — 0 in measure
( fn) — 0 almost uniformiy
Week & (fa) =0 in L' nom
Various modes of convergence . ) ) i
of measurable funclions 2) Let fy : B — B bedefinedas f, = X[ 14y 1y: T = 1. Then which of the following are true? 1 point
Easy implications from one
mode of convergence to {fn) — 0 pointwize everywhere.
another
Implication map for modes of {fn) — 0 pointwise almost everywhere.
convergence with various
examples

(fn) — 0 uniformly a.e.
Uniqueness of limits across

various modes of convergence .
d (fn) — 0 uniformly everywhere.

Some criteria for reverse o
o Mo, the answer is incorrect.
implications for modes of Seore: ()

convergence Accepted Answers:

Quiz : Assignment 8 (fn) — 0 pointwise almost everywhere.

Week 8 Feedback Form : 3) 1 1 1 point
T Let fn: R — B be defined as fo(z) = —X[0,00)(z) — 77 X(—o00] (z) + xi (x),» = 1. Then which of the following are true?

Aszzignment & solufions

Lecture notes {fn) — 0 pointwise everywhere.
Week 9 (fn) — 0 pointwise aimost everywhere.
Week 10
(fu) = 0 uniformly a.e.
Week 11
(fu) — 0 uniformly everywhere.
Week 12 Mo, the answer is incorrect.
Score: 0
Video Download Accepled Answers:
( fn) — 0 pointwise almost everywhere.
o e (fn) — 0 uniformly a.e.
i ' 4) sin(=) 1 point
Live Session Let fn : R — B be defined as fp(x) = E—"E Let f=1%_., fn-Then
<+ n

Eﬂ}i fn converges absolutely and uniformly everywhere

The partial sums gy 1= E:T:l fn are L' functions for each N > 1
fe L' (R,m)

\|f —gn||p — 0385 N — oo, where gy is defined as above.
Mo, the answer is incorrect.
Score: 0
Accepted Answers:
En:q fn converges absolutely and uniformly everywhere
The partial sums g = Y | fn are L functions for each N = 1
f € L'(R,m)
|f—gwllp — 0as N — oo, where gy is defined as above.

5) Let fa 1 [0,1] — IR be defined recursively as fo(z) = =Vz € [0, 1] 1 point
!
5 fa-1(32) if z€[0,1/3]
falz) = 1 % if =€ (1/3,2/3)
h%—|—%_]F1.-,_1|[3:|:—2}| if z€[2/3,1)

[Hint: Draw the graphs of fy, fi,and f». Establish an inequality of the form |f,, 1 — fal| < %|fn — fn—1| . using induction. ]

(fn) converges pointwise everywhere to a function f : [0,1] — R
(fu) converges uniformly everywhere to a function f : [0,1] — R

(fn) converges in L! norm to a function f: [0,1] — B

Mo the znswar iz incorract
Score: 0

Accepted Answers:
(fn) converges pointwise everywhere to a function f : [0,1] — R

(fn) converges uniformiy everywhere to a function f: [0,1] = R
(fn) converges in L' norm to a function f: [0,1] = R

8) For a sequence of measurable functions {_-p'-‘,ﬂ,}1 fn IR — R for n = 1, which of the following are true? 1 point

If fn — f in L' norm, then f, — f in measure.
If fn —+ f in measure, then fu — fin L' norm
If fu — f in measure, then f, — f pointwise a.e.

If fn — f in measure, then frn — f almost uniformly.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
If fu — f in L' norm, then fo — f in measure.

7} For a sequence of measurable functions {_f,ﬂ,}1 o : R — R for n > 1, which of the following are true? 1 point

If fn — fin L' norm, then f, — f pointwise almost everywhre.
If fu —+ f in measure, and f — g in L' norm, then f = gae

If fa — f in L™ norm, then there exists a subsequence fn, of { _fn} such that f,, converges to f in L' norm.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
If fo — f in measure, and f, — g in L' norm, then f — ga.e.

8) Let A BY be Lebesgue measurable. Then there exists a seguence of continuous functions { fn} such that { _fn} — x4 inmeasure. [Hint: Assume 1 point
the following fact: For a metric space X and two disjoint nonempty closed subsets A, B X, there exists a continuous function f: X — [0, 1] such that
fla=0and f|g = 1. Consider F, — A C Un with Fy closedand U, openfor n > 1 and m(Un'\ Fn) < 1/n. Now consider the closed sets Fy and |1:E""-.HUﬂ ]

True
False

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
True

9) Suppose f: B — IR is measurable. Then there exists a sequence of simple measurable functions { ¢y }, ¢n : R — B such that {¢y } converges to T point
f in measure. [ Hint:Consider f : B2 = R, (z,y) — =]

True

False
Mo, the answer is incorrect.
Score: 0

Accepted Answers:
False

10) Let { fu }, { gn } be sequences of measurable functions fr, gn : R? — Cand £, g: B — C be measurable. Then which of the following statements 7 point
are true?

If fa — f, gn — gin measure, then fn + gn — f + g in measure.
If fn —+ f, gn —+ gin measure, then f. gn — f. gin measure.

If fo — f,gn —+ g in L* nom, then {fn.gn} — f.g in L* norm
Mo, the answer is incorrect.

Score: 0

Accepted Answers:
If fn = f, gn — g in measure, then fp + gn — f + g in measure.

11) Choose the cormect statements from the following, assuming that all sequences of functions appearing below consist of (real or complex) measurable 1 point
functions.

Let (X, B, i) be a measure space. {_f,,,} be a sequence of measurable complex valued functions on X If f — fin L™ norm then f, — f in measure.
If i is the counting measure on [ then fn — f in measure if and only if fn — f uniformly everywhere.

If u is the Dirac delta measure on R at 0 then f, — f in measure if and only if f5(0) — f(0). Recall that for a nonempty set X and z € X the Dirac delta
measure at x defined on P(X) denoted by d; is defined by

)1 ze A
dz(4) := { 0 otherwise

forA C X
Mo, the answer is incorrect.
Score: 0
Accepted Answers:
Let (X, B, i) be a measure space. { fn} be a sequence of measurable complex valued functions on X.
If fn — f in L™ norm then fu — f in measure.
If p is the counting measure on B then fn — f in measure if and only if fa — f uniformly everywhere.
If p is the Dirac delta measure on B at 0 then fn — f in measure if and only if fu(0) — f(0). Recall that
for a nonempty set X and z € X the Dirac delta measure af z defined on P(X) denoted by dz is defined
by

J:{A}l:={1 ze A

0 otherwise

ford X



